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Lo‘v GIOI THIEU

D(ﬁ'éﬂ luxén ddc tinh nghién ciae va phdr huv kha ndang sang tao,
biét van dung kién thice vao wiai guvet cdae van dé thiee 167 dong
thei dap tng nhu cau hoc tap ngay cang cao vé cong nghé o cia sinh vién
va hoe vién cao hoc ciia cde reomg dat hoe va cao dang, lan xudt ban nay,
ching tor cho ra mdt hat tip sach “Bai tap xuw ly so tin hiéu, Phuong phdp
truyén thong két hop voi MATLAB ".559 bai 1ap chita trong hai tip sdch
nay, ditcge phan thanh 9 chicong. gdn lien vor noi dung cua har tiap Iy thuyét:
"X v s6" tin hicu, phicong phdp truven thaong kér hop voi phan mém
MATLAB", tai ban lan thit ne, nam 2009, 1ai Nha xudt ban Gido duc Viét
Num. Trong dé, tip 1 cé 204 bai phan bo'trong 4 chiemg . 1dp 2 ¢6 295 bai
chua thanh S chieong.

Tar ca 559 bai tap nav dew de cap dén nhitng van dé co ban, nhitng
g dung tiéu bicu va cdp nhdt nhimg kién thicc moi whdi. da dang vé iin
hucu va cae he thong xie 1N s hién dar. Tat ca cde dinh fudr, dinh (¥ va nhiong
heen thiee thua nhdn dioe rong hai tdp Iy thavét, dicoe yvan dung mot cach

et dé va linh hoat dé eidi 141 cd cde bae todan ¢6 trong hai tdap sach.

Mai bau tdp. bai todan lai ¢d it nhat var ba can hor, dé cap 1or cde tinh
chat Khde nhane e tin hiew thoi gran rot rac va cia cdace hé thong xiw Iv o
hion dar Boi vi, clhuing 1or muon 1dng cuong hiéu biér ve phuong dién vat ly,
Ky thudt va cong nehe cua tin liéu va hé theng hon la nhaing tink 1odan toan
hoc 1om ra va phiic tap. Chinh vi thé, giar quyer dioe cdae bai todn nay sé
eitip ban doc tiep thic dicoe nhiéw kién thiie va nam bar nhiing cong cu hi
ich, cd phan ciing lan phan men dé ne minh ¢6 thé thiét ké'va e thi cae
chip e Iy s luén dai nhet,

1t cd cde chiong cria ca hai tdap sdach nay dew co ho' cuce giong nhau:
Bar dauw la "Tom tar 1N thuveér”, tiép dén la "Pé bai bai tap "va cuoi cing la
“Trd loi va luong ddan iai” Tar ca cac ban dap déu dicoe giai chi tiel vita
bang phiong phdp eidi tich truvén thong, vica dicoc tinh todin va m"phong
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ten phan mem MATEAB Clevlovovany cac het gineva dor oo it ca
ba 1ap dew dioc the hien i e Cac cor o thiee toan hoec o hdy e do
chinh xdac rat cao Chune oo o Lo wid e cac bar tap 1ea sane miot
chicong dé daoce gia ten so sarh ket qua coiee minhe vor [or erar cae sde e me

Khong phai 1on nhica thor eean tim 1o

Cde ham MATLAB va cac clucone trinh w " phene va unle tean e cae
bai tap cua cac chuong déu duec de o cuor sach de ban doc tier theo doe, so
scnh va dot chiéi.

Trong so"cde loat sdach, the sach bai tap bao i ciing La sach kho whdar,
nhung cting hap dan vhdt. o Khone i la nocde e luen va phat oo von
kien thire da vich liy dweoe 1 I thiset ma con boe lo hhda nane van dung
sang tao va sic hiéu biét sdaw rone nlecu neanh hoa ioe khdac nhae Toan v dr
INva Tin hoc. Bdivi, khing <0 ciac heen thiic vaosad huew Bect do, e Lhor e e

diee loi qidi diing din,

Bo scach nay la ket qua cua shueu padm orane day, p2heen i, sune tam
va yoan thdo veai nhica nguon 1ae liew Aac nhaie 1oc va e cae ba, wap
nay, cdce ban moi thay mat hieong lon cone vieo da duoc grae quvet cleny
vanh, vor nhiing ket qua het s hap dan vacdep nad ey sic o 2 i
may tinht, dae beet La phan meny AIXFLAB Tuy nhien, ong que 1eshe scan
thao, 6 the con <6 nlatne Knem Kuner Claes 1o v e thante car on

va mong qui doc gia gop v, nlean et deocuon sdach duec feoane thien een

Iac gia
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TIN HIEU VA CAC PHEP TOAN TREN TIN HIEU

LI TOM TAT LY THUYET

7 LAY MAU TiN HIEU
X[nT] = x,(0)|
o dav. bien s6 thor gran t cua tin hicu thor gian lién tuc x (1) lién hé véi bién
SO thor gran o cua tin hicu ron rac x[(nT] bang hé thic:
D)
.on o 2mn
t =nl =—=—
FoooQ
VOL I =171 gor L tan se' ldy mau ¢on €2 = 27F 1a tan so gée lay mau.
“Tin icu thon gran rén rac x[n'T] duoc bicu dien nhir mot day sé hay
con got L maor ddav mau, duoc kv hicu la {x[n]}: trong d6 T =] gidy van la

=x |nT), véin= 0.x1,£2, ...

L nl

nhing so neaven chay wr - 2 den + «. G tri cua ddy mau ta thoi diem n
RN
e Tin lucu thor gian 10y rac ¢ the 1 mot diy mau ¢6 chicu dai
vVhan hoac hitu han. Diy ¢6 chicu dai hiru han 1 ddy ¢6 i tri
Ahiae khong trong mot khodng thor gran hau han tir thoi diém
Noden NN L < NLvaE N2> N DAy nay o chidu dai N
=NL- N+ D mau.

o Dy thoa man dicu hien: x| = ~fn + KN
duoce eor v day taan hoan 61 chu Ky co bian N 1a mot <o nguven duong vak
L mot ~so nguven bat Ry,

o Nang luong cua diav x[n) duoc xice dinh bang cong thuc:

&= Z |\]n]|‘

Nang luong cua diay trong mot Khoang xiac dinh tir -K <n <K

duoc vde dinh bang brcu thiic.



N

8¥ = Z \‘”!I

TR N
o Cong suat trung binh cua mot div khong tuin hoan x[n} duge
xac dinh bang cong thuec:

Cong sudt trung binh cua ddv tan hoan s{n} var chu kv N duoe cho
bot:
“Pinh ly Parseval

Dinh Iv Parseval lien hé ndng licong 1ong cong chira trong mon tin
hiéu véi mat do phd nang luong 1ong cong duoc tinh tir bién déi Fourier cua
tin hicu do:

03 CAC TiN HIEU THOI GIAN ROI RAC CO SO

e Ddy xung don vi duoc kv hicu bang 8[n} va duge xdc dinh tu
bicu thuc:
) Jl. khin=0
o[n] = 4 _
1. Khinz0
e Ddy nhdy bac don vi ky hicu u|n| duoc <dc dinh tir bréu thi:
[]. khinz>0
uln] = - ,
llJ khin<0
e Ddy sine phitc duoc bicu thi bang he thie:
xIn] = [Allud e
-

Day sine thue ¢6 bicn do 13 hang so duoc bicu thy bang:
x[n] = Acos(o n+ D)
Trong do Ao, vaod L nhimg o thue duoc gor [a bien do. tan vo g
va phia bann den cua ddy ham so sine xnl. £ = o /27 1 1an so.
“Day sin phie va s thue 1 nhtmg day wan hoan vér chu ky N oncu
o N = 2ar
trong do N la chu ky co ban: con r la mot o nguven bat kv .



7 CAC PHEP TOAN TREN TIN HIEU
e Tich hai day du licu x[n] va hin] ¢6 cung chiéu dai N sé thu
dugc day di li¢u v[n]) co cung chicu dai N va dugc thuc hién
bang h¢ thuc:
y[n] = x[n] . h{n]
x[n] yln] = x[n].h[n]

h(n]

e Cong hai day dir li¢u x[n] voi h[n] cé cung chiéu dai N sé thu
dugce day dir liéu y[n] c6 cung chiéu dai N va dugc thuc hién
bang hé thic:

y[n] = x[n] + h{n]

x[n) ——{+)—>y[n] = x{a] + hin]
]

hin

 Nhdn ddy x[n] véi hdang sé a duge thuc hién bang hé thic:
y[n] = a.x[n]

x[n] :> y[n]: a.x[n]

o Nguoc thoi gian hay con goi la dor chi¢u tin hiéu. hoac phép
chuyen vi cia mot day ¢o chicu dai v “han duoe thue hicn bang
h¢ thuc:

yln] = x|-n]
e Lam tré ddy x[n] c6 chi¢u dai v’han mot lugng M sé thu duoc
day y[n] ¢é chiéu dai v”han va dugc thuc hién nhd biéu thic:
y[n] = x[n-M|
trong do M [a moét s6 nguyén duong. Day cing chinh [a phép dich
diy x[n] vé phia phar truc thoi gian M mau va duoc ky hiéu 1a z ™. Truong
hop M = | thi duoc goi la tré don vi va ky hieu z .



T KHAI TRIEN CHAN VA LE
X[n] =x_[n] + < [n}]
Trong do6 phan chan va phan le duge cho bai:
1 1 .
x[n] = ;(.\{n]+ x[-n]) wvp  x [n] =-;(x{nj— x[-n]h

Néu day x[n] la day phuec. thi:

(x[n]=x"[=ri])

o | —

x\_[n]:%(x[nhx'[—n]) vl x [n]=

3 NHAN CHAP GIUA HAI TIN HIEU
v[n]=h{n]*x[n]= Z x{k]h[n -k]= Z h[k|x[n—-k]

Lo

3 THAY BOI TOC DO LAY MAU
* GGidm toc dé ldy mau
Goi F, la té¢ do ctia ddv di licu 161 vio va F, [a toc do cua didy mas
161 ra. thi uren linh vuc thoi gran. quan he gitra day mau 101 vao vivlorra la
vinT,) = x{nMT,]

o day T, =MT,
Dovay: F.= Ly
M
x[nT,] T vinl.]=x[nM1]
— y M l_._. —
ﬂ '

Bd giam téc do mau hé so M.
* Tang toc do lay mau

Goi F, 1a toc do cua diy db hew [or vao va F, fctoe do cua day man o
161 ra. thi wen linh vue thoi cian. quan heé gita dav mau fo1 vao va o ra li:



